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DETAILED ACTION 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in 
public use or on sale in this country, more than one year prior to the date of application for patent in 
the United States. 

Claims 126, 127, 130, 132, 133, 137, 140, 142 are rejected under 35 
U.S.C. 102(b) as being anticipated by Cui et al. ("High Performance Silicon 
Nanowire...") (Cui hereinafter). 

Regarding claim 126, Cui discloses a method comprising: providing a free- 
standing semiconductor nanoscale wire (page 150, lines 19-23); patterning a mask on 
the nanoscale wire to define at least a first portion (the ends where the electrical 
contacts are to be formed) not covered by the mask and a second portion (the middle 
portion where no electrical contacts are to be formed) covered by the mask (page 150, 
lines 23-27, note that the one of ordinary skill in the art would understand E-beam 
lithography to include: forming a resist layer, exposing the resist layer to an electron 
beam to create a pattern, and removing either the patterned or unpatterned areas of the 
resist layer to create a mask); exposing the first portion but not the second portion to a 
bulk metal (namely Ti, see page 150, line 26); and diffusing at least a portion of the bulk 
metal into the first portion of the nanoscale wire (page 150, line 27-29, note that the 
anneal will cause at least a portion of the bulk metal to diffuse into the silicon). 



Application/Control Number: 10/588,833 Page 3 

Art Unit: 2813 

Regarding claim 127, Cui further discloses, on page 150, line 19, that the 
semiconductor nanoscale wire comprises silicon. 

Regarding claim 130, note that Ti is a transition metal. 

Regarding claim 132, Cui further discloses, on page 150, line 20, that the 
nanoscale wire has a smallest dimension less than 200 nm (specifically from 10-20 nm). 

Regarding claim 133, Cui further discloses, on page 150, line 20, that the 
nanoscale wire is a single crystal. 

Regarding claim 137, note that the nanoscale wire is a nanowire (specifically a 

SiNW). 

Regarding claim 140, Cui discloses a method comprising: diffusing at least a 
portion of a bulk metal (page 150, line 27-29, note that the anneal will cause at least a 
portion of the bulk metal to diffuse into the silicon) into at least a portion of a 
semiconductor nanoscale wire (page 150, lines 19-23) having an approximately circular 
cross-section (page 150, lines 19-23, note that the nanocluster-mediated growth 
method will create a circular cross-section), the bulk metal and the semiconductor 
nanoscale wire being adjacent (page 150, lines 5-9), wherein the semiconductor 
nanoscale wire comprises at least one portion having a smallest dimension of less than 
about 500 nm (specifically from 10-20 nm, page 150, line 20). 

Regarding claim 142, Cui further discloses, on page 150, line 19, that the 
semiconductor nanoscale wire comprises silicon. 
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Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 128, 139, 143, and 144 rejected under 35 U.S.C. 102(b) as anticipated by 
or, in the alternative, under 35 U.S.C. 103(a) as obvious over Cui. 

Regarding claim 128, 139, 143, 144, Cui discloses all of the limitations of claims 
127 and 140 (see the 102 rejection section above), and discloses, on page 150, lines 
31-37 that silicide contacts can be formed, though it is unclear if the device described by 
Cui actually has silicide contacts (the minimum formation temperature of titanium silicide 
being around 600°C). However, even if the device disclosed does not have silicide 
contacts, it would have been obvious to one of ordinary skill in the art at the time of the 
invention to form the contacts from a silicide (with a stoichiometric ratio of metal to 
silicon as is commonly practiced in the art, for example: TiSi 2 ) for the purposes of 
creating a contact with a low Schottky barrier height. 

Regarding claim 139, Cui discloses all of the limitations of claims 126 but does 
not disclose that the first region is able to carry a current density of at least about 108 
A/cm 2. 

However, the claim is prima facie obvious as increasing the maximum current 
density of a device allows it to handle larger currents without being destroyed, and it has 
been held that discovering an optimum value of a result effective variable (such as the 
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maximum current density) involves only routine skill in the art. In re Boesch, 617 F.2d 
272, 205 USPQ 215 (CCPA 1980). 



Claims 129, 131, 138, 141, and 145 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Cui as applied to claims 126, 128, 140, and 144 above, and 
further in view of Deng et al. ("Silicidation process using NiSi and its device application") 
(Deng hereinafter). 

Regarding claims 129, 131, 141, and 145, Cui discloses all of the limitations of 
claims 126, 128, 140, and 144 as described above but differs from the claimed invention 
in that Cui discloses the use of Ti and Au (and thus forms Ti silicide) instead of Ni. 

Deng discloses the use of NiSi as an alternative to Ti silicide. 

Therefore, in view of Deng, it would have been obvious to one of ordinary skill in 
the art at the time of the invention to modify the invention of Cui by forming a bulk nickel 
layer instead of Ti and creating NiSi instead of Ti silicide. 

One of ordinary skill in the art at the time of the invention would be motivated to 
do this in order to create a lower resistance silicide on the narrow silicide structures (see 
the introduction of Deng). Additionally, the claim is obvious as the substitution of one 
known element (Ti) for another (Ni) would have yielded predictable results to one of 
ordinary skill in the art at the time of the invention. 

Regarding claim 138, Deng further discloses, in FIG. 1, that the resistivity of 
nickel silicide is less than 60 microOhm cm and therefore it is inherent that the nickel 



Application/Control Number: 10/588,833 Page 6 

Art Unit: 2813 

silicide in the combined invention of Cui and Deng has a resistivity of less than 60 
microOhm cm. 

Claim 134 and 146 rejected under 35 U.S.C. 103(a) as being unpatentable over 

Cui. 

Regarding claim 134 and 146, Cui discloses all of the limitations of claim 126 
but differs from the claimed invention in that the mask (for E-beam photolithography) is 
not disclosed as photoresist. 

However, as it is common in the art to use a photoresist (particularly PMMA, 
though a wide variety of commercial photoresists are available), it would have been 
obvious to one of ordinary skill in the art at the time of the invention to use a photoresist 
to form the mask created during the E-beam lithography. 

One of ordinary skill in the art at the time of the invention would be motivated to 
do this in order to use a resist that will allow high resolution patterning during the E- 
beam lithography. 

Allowable Subject Matter 

The indicated allowability of claims 134 and 146 are withdrawn in view of the 
newly discovered reference(s) to Cui. Rejections based on the newly cited reference(s) 
are detailed above. 



Application/Control Number: 10/588,833 Page 7 

Art Unit: 2813 

Response to Arguments 

Applicant's arguments, filed 04/20/2010, with respect to the objection to claim 
143 have been fully considered and are persuasive. The objection to claim 143 has 
been withdrawn. 

Applicant's arguments with respect to claims 126-133 and 137-146 have been 
considered but are moot in view of the new ground(s) of rejection. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to DAREN WOLVERTON whose telephone number is 
(571 ) 270-5784. The examiner can normally be reached on Monday to Thursday from 
9:30 a.m. to 3:00 p.m., EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Matthew Landau can be reached on (571) 272-1731 . The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



ID. W./ /Matthew C. Landau/ 

Examiner, Art Unit 2813 Supervisory Patent Examiner, Art 

Unit 2813 
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